








































The	 rotary	 smelting	 furnace	 is	a	cast	 iron	 smelting	 furnace	with	 the	working	principle	of	 raw	material	
rotated	in	a	melting	drum.	The	difficulty	of	this	type	of	furnace	is	if	the	furnace	wall	is	damaged,	it	will	be	


















furnace	 with	 rotating	 working	 principle.	
The	 fuel	used	 is	diesel	oil	with	a	working	
temperature	 up	 to	 1500	 oC	 and	 has	 a	
capacity	 of	 up	 to	 1	 ton/tapping.	 This	
furnace	is	generally	used	to	melt	gray	iron	
castings	Fe3C		(Liu,	Li,	Cheung,	&	Wu,	2016).	










The	 known	 variables	 are	 as	 follows:	
combustion	chamber	temperature	1500	°	C,	
diameter	 of	 combustion	 chamber	 0.84	 m,	
outer	 wall	 diameter	 1.5	 m,	 wall	 thickness	
330	 mm,	 and	 environmental	 temperature	
38ºC.	 The	 wall	 of	 the	 furnace	 consists	 of	
walls	 with	 concrete	 cement	 material	 that	
has	a	 thickness	of	30	mm	and	walls	with	a	
fire	 brick	 material	 that	 has	 a	 thickness	 of	
300	mm.	The	length	of	the	walls	is	2	m.	
In	 the	 analysis	 will	 determine	 the	
amount	 of	 heat	 loss	 (heat	 loss)	 Q	 on	 each	
furnace	wall	(Lorbek,	Poredoÿs,	Kitanovski,	
&	Poredoÿs,	2018).	It	is	therefore	necessary	
to	 analyze	 also	 the	 inner	 wall	 surface	
temperature	(t1),	the	wall	layers	1	and	2	(t2),	
and	 the	 surface	 temperature	 of	 the	 outer	
wall	(t3).	
Theoretically	 the	 analysis	 can	 be	








considered	 as	 an	 electrical	 resistance	 that	
serves	as	a	slowing	process	of	propagating	
the	temperature	from	the	inside	to	the	outer	
surface	 of	 the	 kitchen	 wall	 (Kucukdogan,	
Aydin,	&	Sutcu,	2018).	
The	rate	of	heat	loss	is	determined	by	






Where:	Q	 is	 the	rate	of	heat	 loss,	 tf1	 is	 the	
temperature	of	the	fluid	in	the	kitchen,	tf2	is	
the	surface	temperature	of	the	wall,	and	Rr	
is	 the	 total	 heat	 resistance.	 The	 total	 heat	
resistance	due	to	convection	is	obtained	by	





A	 is	 the	 surface	 area	 where	 heat	 is	






length	of	 the	 furnace,	and	k	 is	 the	 thermal	
conductivity.	
The	objectives	of	 this	study	were	(1)	
to	 obtain	 temperature	 distribution	 on	 the	
wall	using	numerical	simulation	assisted	by	
ANSYS	 software,	 and	 (2)	 to	 obtain	 heat	




The	 specifications	 of	 the	 tools	 and	
materials	used	in	this	study	were	obtained	
based	 on	 the	 certificate	 issued	 by	 the	




of	 1.0	W	 /	m	K,	 Thermal	 conductivity	 Fire	
Brick	 (kc)	of	1.0	W	/	m	K,	Film	Coefficient	
Gas	 in	 kitchen	 10,000	 W	 /	 m²K,	 and	 Air	
coefficient	film	50	W	/	m²K	.	
	
The	 physical	 data	 of	 rotary	 furnace	 is	 as	
follows:	the	diameter	of	the	furnace	from	the	
inside	to	the	outside	is	d1	=	0.84	m,	d2	=	0.9	
m;	 d3	 =	 1.5	 m,	 furnace	 length	 L	 =	 2	 m,	
ambient	 temperature	 tf2	 =	 38	 oC,	 and	
working	temperature	tf1	=	1500	oC.	
Based	 on	 these	 data,	 modeling	 was	




	The	 shape	 of	 the	 furnace	 model	 is	
further	 discretized	 into	 finite	 small	 parts	
called	Mesh.	The	length	of	each	mesh	is	75	
mm	 and	 the	 type	 of	 element	 suitable	 for	
this	analysis	is	a	triangular	mesh	type.	The	










are	 assumed	 as	 loads.	 It	 also	 includes	
temperature,	 which	 is	 considered	 a	 load.	
The	load	given	in	the	form	of	temperature	




















































































In	 the	 same	way,	 temperature	 is	 obtained	
on	 the	 inner	 wall	 surface	 of	 t1	 and	 the	
temperature	 at	 the	 outer	 and	 inner	 wall	
boundary	of	kitchen	t2,	namely:	













	 									 Ct  5.13322 	
The	 results	 of	 numerical	 simulation	
using	Ansys	software	resulted	in	the	form	of	
temperature	 changes	 of	 each	 discretized	
element	represented	by	certain	colors.	Each	






The	 highest	 temperature	 is	 the	 area	
with	 red	color,	which	 is	1499.98	 oC.	At	 the	
outermost	surface	area	of	the	 inner	wall	of	
the	 kitchen	 and	 the	 inner	 surface	 of	 the	
outer	 wall	 of	 the	 kitchen	 experience	 a	
decrease	 in	 temperature	 that	 is	 not	 too	









The	 amount	 of	 temperature	
distribution	can	be	obtained	by	performing	
numerical	 simulations	 with	 the	 help	 of	





inner	 wall	 surface	 of	 t1	 is	 1499.4	 oC,	 the	
middle	wall	is	1332.5	oC,	and	the	outer	wall	
101.69	 oC.	 The	 results	 of	 numerical	
simulation	 with	 Ansys	 software	 obtained	
temperature	 on	 inner	 wall	 of	 1590	 oC,	




Direct	 measurement	 result	 using	






This	 research	 can	 be	 done	 in	
cooperation	with	PT.	Sispra	Jaya	Logam,	a	
foundry	 factory,	 located	 in	 Pekan	 Baru,	
Riau	 with	 Research	 Center	 of	 Numerical	
Simulation	 and	 Control	 System,	
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